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Abstract. —The typhlocybine leafhopper Empoasca (Kybos) luda Davidson and De-

Long, though first described from the United States, is beheved to be a native European

species that has been accidentally introduced into North America. New state records are

given for Maryland, New York, and Pennsylvania. Overwintering occurs in the egg stage,

and first-generation adults appear from late May through June; a second generation is

produced in mid- to late summer. Nymphs feed on lower leaf surfaces of European white

birch (Betiila pendula Roth) in landscape plantings, causing chlorosis on the upper sur-

faces. Taxonomic characters are provided that allow this minor pest to be distinguished

from a generally more serious pest of ornamental birches, the often co-occurring potato

leafhopper, E. fabae (Harris).
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Empoasca (Kybos) luda Davidson and

DeLong is a West European typhlocybine

leafhopper considered to have been acci-

dentally introduced into the Nearctic Re-

gion (Hamilton 1972, 1983, Hamilton and

Langor 1987). First collected in North

America in 1917 (Davidson and DeLong
1938), this birch feeder has remained little

known. Here, I review its taxonomic his-

tory, give new U.S. records, and provide

notes on its seasonality and habits on or-

namental birches. Characters are also pro-

vided that facilitate the recognition of E.

luda on birch trees.

Taxonomic History

Though regarded as adventive in the

New World, E. luda was first described

from North America; Davidson and De-

Long (1938) based their description on sin-

gle specimens from Illinois and Ohio. In

Europe, Wagner (1955) described the new
species E. betulicola from Germany, noting

that it superficially resembles the Palearctic

E. smaragdula (Fallen). Hamilton (1983),

recognizing that the birch-feeding species

described by Wagner is conspecific with

that described by Davidson and DeLong,

proposed E. betulicola as a synonym of E.

luda. Ross (1963) incorrectly synonymized

E. luda under E. smaragdula (P. W. Oman,

pers. comm. 1989), which specializes on al-

ders (Alnus spp.) (e.g., Nuorteva 1952, Le

Quesne 1960, Claridge et al. 1968, Claridge

and Wilson 1976, Dworakowska 1976, Os-

siannilsson 1981).

Empoasca luda has been confused with

E. smaragdula in both Europe and North

America. Apparently the only valid Nearc-

tic record of the latter species is that of

Hamilton (1983) from Vancouver, B.C. The

records of Poos and Wheeler (1943), who
referred to E. smaragdula as widely distrib-

uted in Canada and occurring throughout

the United States, are based on misidenti-

fications (see Hamilton 1983). Their listing
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of alder, birch, crabapple, linden, poplar,

and willow as host plants suggests that sev-

eral Empoasca species, including E. luda,

are contained in their concept of E. sma-

ragdula. Based on Hamilton (1983, 1985),

Beirne's (1956) record of E. smaragdida

from Ontario is also misidentified and re-

fers to E. luda.

Kybos and other subgenera of Empoasca

are sometimes given generic status (e.g.,

Dlabola 1958, Le Quesne 1960). Here,

however, I follow Ossiannilsson (1981),

Hamilton (1983), and others who consider

Kybos a subgenus of Empoasca.

North American Distribution

In addition to Illinois and Ohio (David-

son and DeLong 1938), E. luda is known
from Connecticut, Minnesota, Ontario, and

Virginia (Metcalf 1968). Subsequent to the

Metcalf catalogue, it has been reported

from British Columbia, Ontario (Hamilton

1972, 1983), and Newfoundland (Hamilton

and Langor 1987). The following new state

records are based on my collections from

ornamental Betula pendula Roth. Voucher

specimens have been deposited in the col-

lections of Cornell University, Ithaca, N.Y.;

National Museum of Natural History,

Washington, D.C. (USNM); and the Penn-

sylvania Department of Agriculture, Harris-

burg.

MARYLAND:Allegany Co., Frostburg

State University, Frostburg, 28 July 1989,

9 May 1990, 3 June 1990; Frostburg, 23

May 1993 (nymphs only); Zihlman, 28 July

1989. NEWYORK: Tompkins Co., Ithaca,

29 Aug. 1989. PENNSYLVANIA: Berks

Co., Kutztown University, Kutztown, 18

Aug. 1989; Huntingdon Co., Greenwood
Furnace, 28 June 1990; Lehigh Co., Trex-

lertown, 8 Aug. 1989; Luzerne Co., Wilkes-

Barre, 14 Aug. 1989; Northampton Co.,

Cherry ville, 8 Aug. 1989.

Empoasca luda has been recorded from

northern Virginia (Arlington) by Wheeler

(1942). I have collected it oh B. pendula in

southwestern Virginia (Montgomery Co.,

Virginia Tech campus, Blacksburg, 2 July

1995), which is the southernmost record of

this adventive leafhopper in North America.

Seasonal History, Hosts, and Habits

Notes on seasonality are based on collec-

tions and observations of small numbers of

individuals (often 10 or fewer) made peri-

odically from European white (or silver) i

birch {B. pendula), the white-barked birch |

most commonly planted as an ornamental

in the United States. In the horticultural

trade, this species, as well as the European

B. pubescens Ehrh., has often been called

B. alba L. (Santamour and McArdle 1989).

At Trexlertown, Pa., E. luda was found on

a cut-leaved, pendulous birch, probably B.

pendula 'laciniata'.

The collection of second-and third-instar

nymphs in early May in western Maryland

suggests that E. luda overwinters in the egg

stage, as does E. smaragdula and apparent-

ly other members of the subgenus Kybos

(Nuorteva 1952, Ossiannilsson 1981).

Fourth instars were observed in late May,

and in early June about equal numbers of

late-instar nymphs and adults were present

at Frostburg, Md. In Pennsylvania, adults

and late instars of a first generation were

found in late June. The collection of

nymphs in early to mid-August in Pennsyl-

vania and in late August in New York sug-

gests the occurrence of two generations on

ornamental birches. At Arlington, Va.,

adults have been collected as late as 8 Oct.

(USNM collection). This leafhopper is also

thought to be bivoltine in Europe (Dwora-

kowska 1976).

Nymphs occur mainly on the abaxial sur-

face of birch leaves, their feeding on me-

sophyll producing chlorosis on the adaxial

surface (Fig. 1). In early season, and when
relatively small numbers of E. luda are

present, the injury consists of light stip-

pling. Only in western Maryland in 1989

was chlorosis conspicuous on the foliage of

European white birch.

Recognition Features

Wild and cultivated birches, including B.

pendula, serve as hosts of numerous leaf-
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Fig. 1 . Chlorosis on foliage of Betiila pemiula

caused by the mesophyll-feeding leafhopper Empoasca

(Kybos) luda.

hoppers in North America (Varty 1967,

Hamihon 1985), but E. luda is larger (4.2-

4.8 mm) than most other birch-feeding ty-

phlocybines, and it is the only cicadellid

species likely to occur on European white

birch that has greenish and brown- or black-

tinged forewings. Hamilton (1985) noted

that adults are green or orange with black

stripes, but all specimens I have seen are

green or yellowish green with dark mark-

ings. Empoasca fabae (Harris), the potato

leafhopper, frequently co-occurs with E.

luda, but it is more delicate and smaller

(about 3.0-3.5 mm), generally pale green

without dark markings, and has a bluntly

angled (rather than broadly rounded) ver-

tex. Although E. luda has a distinctive hab-

itus among leafhoppers associated with or-

namental white birch, it cannot be separated

reliably from other typhocybines, especially

other members of the diverse genus Em-
poasca, without examining the male geni-

talia (Figs. 2-9). Male genitalic characters

allowing E. luda (as E. betulicola) to be

distinguished from the presumed closely re-

lated E. smaragdula are discussed and il-

lustrated in LeQuesne (1961), Dworakow-
ska (1976), and Ossiannilsson (1981).

Discussion

Empoasca luda is one of the relatively

few Old World insects now established in

the New World that was first described

from North America; the mullein thrips,

Haplothrips verbasci (Osbom), is believed

to represent a similar example (Stannard

1968). The birch specialist E. luda is one

of numerous Palearctic leafhoppers sug-

gested to have been accidentally introduced

into North America with shipments of nurs-

ery stock (Hamilton 1983, Hamilton and

Langor 1987). The adventive status of E.

luda in the Nearctic region is supported by

my failure to collect this species in north-

eastern North America on native birches

such as B. lenta L., B. papyrifera Marsh.,

or B. populifolia Marsh. Within the Holarc-

tic subgenus Kybos, an association with Al-

nus and Betula (Betulaceae) is considered

secondary, the ancestral hosts belonging to

either Populus or Salix (Salicaceae) (Ross

1963).

Empoasca luda has not been reported

previously as a pest of ornamental birches.

As a mesophyll feeder, it causes chlorosis

on the foliage of European white birch.

Chlorosis is typically restricted to relatively

few branches, although in 1989 injury was

widespread on three trees in a Maryland

landscape planting. Horticulturists, plant in-

spectors, and pest-management specialists,

therefore, should be aware of this leafhop-

per's potential for causing aesthetic injury

to European white birch. They should not,

however, mistake E. luda for E. fabae, a

mesophyll and occasional phloem feeder

(e.g.. Backus 1989) that can cause more se-

rious problems on ornamental birches

—

stunting, distortion, and swelling of twigs

—

in nurseries and landscape plantings (Tash-

iro 1973, Valley and Blosser 1986, Johnson



626 PROCEEDINGSOF THE ENTOMOLOGICALSOCIETY OF WASHINGTON

Figs. 2-9. Empocisca (Kybos) hula, male terminalia. 2, Left anal collar appendage from left. 3, Left pygofer

appendage from outside. 4, Aedeagus from left. 5, Aedeagus in ventral aspect. 6, Aedeagus in ventral aspect.

7, 2nd abdominal sternum from below. 8, 2nd abdominal tergum from above. 9, 3rd abdominal tergum from

below. Scale = 0.1 mm(From Ossiannilsson 1981:436).

and Lyon 1988). I agree with Raupp (1990),

who emphasized that managing arthropod

pests of woody ornamentals depends on ac-

curate identification of both the host plants

and their arthropod associates, pests as well

as beneficial and neutral species. Empoasca
luda should be considered an occasional

minor pest of European white birch.
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